Aims & Objective: To assess whether Neck Circumference (NC) can be used as a tool to evaluate body mass status.
INTRODUCTION
Overweight and obesity are the names given for ranges of weight that are more than what is generally considered healthy for any given height. These terms also indicate the weight range that shows an increase in the likelihood of certain diseases and other health problems. [1] Obesity is one of the commonest nutrition disorder of the developed nations. Now it is now dramatically increasing in the developing nations like India too. With continuation of this trend we would end up with the heaviest adult population ever. Obesity has reached epidemic proportions in India in the 21st century, with morbid obesity affecting 5% of the country's population. This is a cause of great concern. It is well documented that obesity contributes to many health problems like cardiovascular disorders, lipid & glucose metabolism disorders etc. We now know that upper body obesity is more strongly associated with diabetes, triglyceredaemia, hypertension , hyperinsulinaemia etc. [2] [3] [4] Jean Vague [5] was the first to describe the differences in body morphology or patterns of body fat distribution and their relationship to health risk. Loubo Ben Noun in his study on Israeli subjects found that obese individual had thicker neck. [6] There are various methods by which body mass status can be evaluated. Measurement of weight & height, waist circumference, hip circumference, waist: hip ratio, Body Mass Index (BMI) etc though easy without need for any sophisticated instruments but require undressing. Other measures like USG, CT scan; MRI etc require sophisticated expensive instruments. [7] BMI does not adequately describe the type of obesity. W: H ratio, though it considers both waist and hip circumference, will show normal ratio if waist & hip increase in a coordinated manner & it also requires undressing. BFP requires special instrument for measuring the body fat. [8] But NC can be measured using a measuring tape with no need for undressing. If a simple and easy to perform procedure can be devised to be used as screening test to evaluate the body mass status, identification of overweight or obese individuals will become simpler. Hence our objective was to assess whether NC can be used as a tool to evaluate body mass status though we do not underestimate the usefulness of BMI or BFP as tools for evaluation of obesity status.
MATERIALS AND METHODS
This study was conducted in a medical college hospital in Mumbai after obtaining necessary permission from the institute and Ethics Committee approval. Every subject was informed about the test, the measurements that need to be taken, the aim of the study and signed consent form was taken from every subject. Males and females of the I MBBS students were included in the study. Detailed history and general examination was done to exclude any subject with Endocrinological disturbances, Tuberculosis, Diabetes Mellitus or any debilitating disease and females with Polycystic Ovarian Disorders.
Body Mass Index: BMI of each subject was calculated by using Quetelet's Index where BMI is equal to Body weight in Kg upon Height in metres. Weight was measured using an electronic weighing scale and height was measured using a standard height measuring stand stadiometer (DETECTO SCALE).
Body Fat Percentage: BFP of each subject was measured using OMRON'S Body Fat Monitor which measures body fat percentage using the Bioelectrical Impedance (BI). Tissues having high water content such as muscles, blood vessels & bones are good conductors of electricity but fat tissues are not. Based on this principle Omron Body Fat Monitor Model HBF 306 applies a weak current of 50 Hz to 500μA to the body. The instrument measures the resistance offered to this current by fat tissue and other tissues of the body and Body fat Percentage is expressed as a direct reading.
Neck circumference: NC was measured using a non stretchable measuring tape at the middle of the neck between the mid cervical spine and mid anterior neck. In men with laryngeal prominence (Adam's apple) it was measured just below the prominence. [6] 
RESULTS
A sample size of 228 subjects was analyzed in this study with mean age 18.3 yrs,(SD ± 0.6756 ) and mean weight 58.63 kg, (SD ± 12.507) and mean height 166.9122cm (SD: ± 13.749). Among the subjects were 136 males with mean age of 18.4370 (SD ± 0.7082), mean weight 62.8014 kg (SD ± 12.877) and mean height of 172.3529cm (SD ± 14.8456). 92 were females with mean age of 18.1413 (SD ± 0.5852), mean weight 52.4783 (SD± 8.941) and mean height of 158.8695 (SD ± 5.912). The mean and SD for NC, BMI and BFP were calculated and tabulated. (Table No 1 
)

Stastical Analysis
Done by Linear regression analysis performed using Graph Pad Prism version 5.00 for Windows, Graph Pad Software, San Diego, California, USA (www.graphpad.com) (Table 2 to 
DISCUSSION
The result of the study shows that NC correlated significantly with BMI and also with BFP in all the subjects, male and female taken together as well as when taken individual sex wise. The literature shows studies in adults as well as children with similar findings. [6,9,10] Ben -Noun et al [6] in his study of 979 subjects (460 and 519 Israeli men and women) showed a strong positive relation between NC &BMI for both men and women in his test samples. Olubukola O. Nafiu et al [9] showed in their study of 1102 children, (52% male and 48% females) NC was significantly correlated with age, BMI, and waist circumference in both boys and girls, although the correlation was stronger in older children. NibalHatipogulu et al [10] in their study of four hundred twelve overweight and obese patients (208 girls and 204 boys) and 555 healthy children (284 girls and 271 boys) aged 6-18 years showed a significant and positive correlations between BMI-NC, BMI-WC and WC-NC (p < 0.001). BMI and BFP are already used as a measures of obesity to identify the risk score with regards to cardio vascular and metabolic disorders, Insulin resistance etc. Measuring NC can be used as a simple, easy to measure screening test to evaluate body mass status of individuals and identify overweight or obese individuals on whom additional evaluation can be performed. The cut off value for NC to classify overweight and obesity is not available for different age groups of Indian population Hence the need to study a larger sample of all the age groups of Indian population is necessary.
